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Abstract
Background: Promoting critical thinking skills is an essential outcome of undergraduate and postgraduate nursing education.
Objectives: The current study aims at comparing critical thinking skills of bachelor students of nursing (BSc) and master’s students
of critical care nursing (MSc) in the academic year 2014 - 2015.
Methods: The current cross-sectional study was conducted on 79 BSc students of nursing and 44 MSc students of critical care nurs-
ing in 3 universities of medical sciences including Semnan, Tehran, and Kashan. The California critical thinking test, form B, was
used for data collection. Analysis of variance Mann-Whitney, and Kruskal-Wallis tests were used for statistical analyses.
Results: The mean scores of BS and MSc nursing students were 11.14± 3.01 and 10.05± 3.33, respectively, which were not significantly
different. The mean scores of students in Semnan, Tehran, and Kashan universities of medical sciences were 9.84 ± 3.13, 9.66 ±
3.32, and 11.79± 2.92, respectively, and the total mean score was 10.46± 3.24. The scores of critical thinking domains showed that
students in Kashan University gained higher scores in interference, and deductive and inductive reasoning domains compared with
the students in other universities.
Conclusions: The level of critical thinking in BSc students was higher. The overall level of critical thinking skills was low in nursing
students. It is suggested that appropriate and effective methods should be employed to create and improve critical thinking in
nursing education.
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1. Background
Critical Thinking (CT) is one of the thinking styles that
plays a major role in training and education (1, 2).
Although studies highlight the importance of CT as a
fundamental tool in learning, the ability of students to use
CT skills is low (3-10).
Many studies show improving levels of CT over the aca-
demic year (7, 11). However, Hariri and Bagherinezhad re-
ported a low level of all CT domains in BSc and MSc stu-
dents of the faculty of health sciences, Mazandaran Uni-
versity of Medical Sciences (12). As the students proceed
through the academic year and increase their academic
knowledge, it is expected that they become more educated
critical thinkers. However, in adequate data is available re-
garding the CT levels in MSc students of nursing, especially
in the students of critical care nursing who work in com-
plicated and sensitive settings which require taking right
decisions.
2. Objectives
The current study aims at comparing CT skill levels be-
tween the students of BSc and MSc in critical care nursing.
3. Methods
The current cross-sectional study was conducted on 123
nursing students, consisting of 79 BSc nursing students
and 44 MSc students of critical care nursing, from Semnan,
Tehran, and Kashan Universities of Medical Sciences, in the
academic year 2014 - 2015. Inclusion criteria were studying
in the last semester of nursing course, MSc students of crit-
ical care nursing in various semesters, voluntary participa-
tion in the study, and not have taken the California critical
thinking test before the study. Participation in the CT work-
shop or test was considered as an exclusion criterion. Cen-
sus sampling method was used, and a total of 180 question-
naires were distributed among all BSc and MSc students of
critical care nursing.
The California critical thinking test, form B (CCTST, FB)
was used. This test comprises 34 multiple-choice ques-
tions, and a correct answer on 5 domains of critical think-
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ing (analysis, inference, evaluation, deduction, and induc-
tion) was used to measure the level of CT skills in students.
The time required to answer the test was 45 minutes.
The mean score of the CCTST, FB was 15.89. Accordingly,
scores less than 15.89 indicate lower levels of CT skill and
scores higher than 15.89 represent higher levels of CT skill
(13).
The validity and reliability of the test have been con-
firmed in earlier studies (12, 13). Based on Cronbach’s alpha,
reliability of the test was 0.87.
Three research assistants from the aforementioned
universities were trained on how to fill out the question-
naires. After obtaining permission from the authorities
of the universities, the questionnaires were distributed
among the selected students during the breaks between
classes. All students were asked to respond to the question-
naires in a private environment, and return the filled ques-
tionnaires on the same day.
3.1. Ethical Considerations
The study was approved by the ethics committee
of Semnan University of Medical Sciences (ethic code:
92/358995, 2013/10/23). The objectives of the study were ex-
plained to the respondents and the informed consent was
obtained from all of them before distributing the ques-
tionnaires. The questionnaires were anonymous and the
respondents were assured of data confidentiality.
3.2. Data Analysis
After checking the normality using the Kolmogorov–S-
mirnov test, the data were summarized by descriptive
and analytic statistical methods (ANOVA and the Mann-
Whitney test to compare means; the Kruskal-Wallis test for
non-normal data). Data analysis was performed by SPSS
software version 13.
4. Results
Out of 180 students, 123 ones completed and returned
the questionnaires, 43 of them were from Semnan Univer-
sity (24 BSc and 19 MSc students), 41 from Tehran University
(30 BSc and 11 MSc students) and 39 from Kashan University
(25 BSc and 14 MSc students); 59.3% of the participants were
20 - 24 years old, 65.9% were female, 68.3% were single, and
grade point average of 53.7% of the participants ranged 17 -
18.99.
The mean ± standard deviation (SD) of CT scores for
BSc and MSc students were 11.14± 3.01 and 10.05± 3.33, re-
spectively. The Mann-Whitney test did not show a signifi-
cant difference between mean scores of the 2 groups (P =
0.086) (Table 1).
Table 1. Comparison of Critical Thinking Scores Based on the Level of Education
Degreea
Critical
Thinking
Domains
Bachelor of
Nursing
Master of
Nursing
P-Value
Mean± SD Mean± SD
Analytic 3.25± 1.33 2.70± 1.46 0.064b
Inference 3.59± 1.60 3.25± 1.37 0.312b
Evaluation 4.27± 1.63 4.03± 1.83 0.485
Deductive
reasoning
4.54± 1.67 4.10± 1.92 0.214b
Inductive
reasoning
5.45± 1.76 5.10± 1.92 0.552
Total 11.14± 3.01 10.05± 3.33 0.086
aAll data are presented as mean± SD
bThe Mann-Whitney test (P < 0.05)
The mean± SD of overall CT scores of Semnan, Tehran,
and Kashan universities were 9.84± 3.13, 9.66± 3.32, and
11.79± 2.92, respectively; the total score was 10.46± 3.24.
Comparison of mean scores of CT domains showed that
the students of Kashan University got higher scores in do-
mains of inference, deduction, and induction; their over-
all score was higher than those of the two other universi-
ties. The Kruskal-Wallis test showed a significant difference
among the overall scores of the universities (P < 0.05) (Ta-
ble 2).
5. Discussion
More than two-thirds of the participants obtained
scores lower than the average level of CT, which indicated
poor CT skills. Other studies have also confirmed that
students obtained low scores in one of the CT domains
(8, 12). It is believed that Iranian educational system is
mostly focused on enhancing and strengthening the mind
and knowledge domains rather than developing thinking
skills, criticism, and scrutiny. Although nurses are trained
to think critically, they do not apply it in solving problems;
however, nursing schools have not succeeded in train-
ing the problem-solving process and the right decision-
making skills (14).
The findings of the present study showed that BSc stu-
dents of nursing scored higher compared to MSc students,
although the difference was not significant. It confirmed
that CT should be taught both in the formal university ed-
ucation and the implicit curriculum. In other words, hid-
den curriculum, which plays a critical role in universities,
might help to expand and develop CT skills in BSc students
(10).
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Table 2. Comparison of Critical Thinking Scores Based on the University
Target University (Mean± SD) Comparative Universities (Mean± SD) P-Value
Analytica
Tehran (2.57± 1.53) Semnan (2.92± 1.24) 0.264
Kashan (3.23± 1.47) 0.059
Kashan (3.23± 1.47) Semnan (2.92± 1.24) 0.337
Tehran (2.57± 1.53) 0.059
Inferencea
Semnan (3.14± 1.55) Kashan (4.05± 1.33) 0.014
Tehran (2.92± 1.26) 0.470
Tehran (2.92± 1.26) Semnan (3.14± 1.55) 0.47
Kashan (4.05± 1.33) < 0.001
Kashan (4.05± 1.33) Semnan (3.14± 1.55) 0.014
Tehran (2.92± 1.26) < 0.001
Evaluation
Semnan (3.76± 1.97) Kashan (4.51± 1.44) 0.057
Tehran (2.57± 1.53) 0.353
Tehran (2.57± 1.53) Semnan (3.76± 1.97) 0.353
Kashan (4.51± 1.44) 0.334
Kashan (4.51± 1.44) Semnan (3.76± 1.97) 0.057
Tehran (2.57± 1.53) 0.334
Deductive reasoninga
Semnan (3.85± 1.79) Kashan (4.89± 1.81) 0.011
Tehran (4.07± 1.79) 0.580
Tehran (4.07± 1.79) Semnan (3.85± 1.79) 0.580
Kashan (4.89± 1.81) 0.049
Kashan (4.89± 1.81) Semnan (3.85± 1.79) 0.011
Tehran (4.07± 1.79) 0.049
Inductive reasoning
Semnan (5.05± 1.70) Kashan (5.89± 1.69) 0.041
Tehran (4.73± 2.03) 0.434
Tehran (4.73± 2.03) Semnan (5.05± 1.70) 0.343
Kashan (5.89± 1.69) 0.013
Kashan (5.89± 1.69) Semnan (5.05± 1.70) 0.041
Tehran (4.73± 2.03) 0.013
Total
Semnan (9.84± 3.13) Kashan (11.79± 2.92) 0.007
Tehran (9.66± 3.32) 0.810
Tehran (9.66± 3.32) Semnan (9.84± 3.13) 0.81
Kashan (11.79± 2.92) 0.004
Kashan (11.79± 2.92) Semnan (9.84± 3.13) 0.007
Tehran (9.66± 3.32) 0.004
aKruskal-Wallis test (P < 0.05)
Comparison of CT mean scores, in the three universi-
ties, showed that the scores of Kashan University students
in the domains of inference, deduction, induction, and the
overall CT scores were significantly higher than those of
the students of Tehran and Semnan Universities. This dif-
ference could be attributed to the educational system and
teaching process. It is likely that teachers in Kashan Uni-
versity of Medical Sciences use debate, discussions, ques-
tioning, and problem-based learning methods more than
the two other Universities. Martin et al. reported that tradi-
tional educational strategies such as lecture methods can-
not improve CT abilities and cognitive skills in nursing stu-
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dents (3).
Overall, the current study showed that the CT mean
scores were low in five domains of the test among the BSc
and MSc students, and the lowest levels were observed in
analytic and inference domains. It is believed that various
interrelated factors can affect the scores, included the fail-
ure of educational system, on memorization of the materi-
als in the classrooms, lack of conceptual learning, and lack
of deep and thoughtful questioning.
The study had several limitations. First, the study was
performed in three universities and had a small sample
size. Second, there may have been a nonresponse bias due
to the 30% dropout. Hence, further studies are needed to
investigate the CT skills in large populations with different
education levels.
Acknowledgments
The current study was conducted with assistance and
cooperation of respectable authorities of Semnan, Tehran,
and Kashan Universities of Medical Sciences; senior nurs-
ing students; and MSc students of critical care nursing. Au-
thors wish to express their gratitude to every one of them.
Footnotes
Authors’ Contribution: Hassan Babamohamadi, study
design and conceptualization, data collection, manuscript
writing, and study supervision; Ali Fakhr Movahedi, data
analysis and interpretation; Mohsen Soleimani, study de-
sign and conceptualization; Alireza Emadi, study design
and manuscript preparation.
Conflict of Interest: There was no conflict of interest in
the study.
Financial Disclosure: None declared.
Funding/Support: None declared.
References
1. Haghani F, Aminian B, Changiz T. Do the teachers who are selected by
students have a higher emotional intelligence? [in Persian]. Strides
Dev Med Educ. 2011;8(2):132–40.
2. Azizi-Fini I, Hajibagheri A, Adib-Hajbaghery M. Critical thinking skills
in nursing students: a comparison between freshmen and senior
students. Nurs Midwifery Stud. 2015;4(1):25721. doi: 10.17795/nmsjour-
nal25721. [PubMed: 25830160].
3. Martin L, Thompson SD, Richards L. Enhancing critical thinking skills.
J Fam Consum Sci. 2008;100(2):25–30.
4. Lewittes H. Collaborative learning for critical thinking 2007.
Available from: http://www.aacu.org/meetings/generaleducation/
documents/Lewittes.pdf .
5. Snyder LG, Snyder MJ. Teaching critical thinking and problem solving
skills. J Res Bus Edu. 2008;50(2):90–9.
6. Taheri N, Hojati H, Cheraghian B, Esmaieli T. Critical thinking in
nursing students of Abadan nursing faculty [in Persian]. Dena J.
2008;3(3):1–7.
7. Khalili H, Babamohammadi H. Critical thinking skills of nursing stu-
dents in semnan university of medical sciences [in Persian]. Iran JMed
Educ. 2004;4(2):23–31.
8. Gharib M, Rabieian M, Salsali M, Hadjizadeh E, Sabouri Kashani A,
Khalkhali H. Critical thinking skills and critical thinking dispositions
in freshmen and senior students of health care management [in Per-
sian]. Iran J Med Educ. 2010;9(2):125–35.
9. Amini M, Fazlinejad N. Critical thinking skill in Shiraz University
of medical sciences students [in Persian]. J Hormozgan Univ Med Sci.
2010;14(3):213–8.
10. Barkhordary M. Comparison of critical thinking dispositions in dif-
ferent academic years and its association with anxiety in nursing stu-
dent [in Persian]. Iran J Med Educ. 2012;11(7):768–88.
11. Stupnisky RH, Renaud RD, Daniels LM, Haynes TL, Perry RP. The inter-
relation of first-year college students’ critical thinking disposition,
perceived academic control, and academic achievement. Res High
Educ. 2008;49(6):513–30.
12. Hariri N, Bagherinejad Z. Evaluation of critical thinking skills in stu-
dents of health faculty, Mazandaran University of medical sciences
[in Persian]. J Mazandaran Univ Med Sci. 2012;21(1):166–73.
13. Swaney-Berghoff L. A comparative study of critical thinking abilities
of sophomore and senior nursing students a research paper sub-
mitted to the graduate school. Ball State University; 2009 Available
from: http://cardinalscholar.bsu.edu/bitstream/handle/123456789/
193637/Lswaneybergoff_2009-1_BODY.pdf;sequence=1.
14. Tashi S, Mortazavi F, Yazdani S, Mottaghipour Y. Evaluating critical
thinking skills in medical students, Isfahan university of medical sci-
ences, Iran [in Persian]. Strides Dev Med Educ. 2013;9(2):170–8.
4 Nurs Midwifery Stud. 2017; 6(2):e37464.
